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1 TITLE 

2 REFRIGERATOR AND CONTROL METHOD THEREOF 

3 CLAIM OF PRIORITY 

4 [0001] This application makes reference to, incorporates the same herein, and claims all benefits 

5 accruing under 35 U.S.C. §119 from my application entitled KIMCHI REFRIGERATOR AND 

6 CONTROL METHOD THEREOF filed with the Korean Industrial Property Office on 26 March 2001 

7 and there duly assigned Serial No. 2001-15720. 

8 BACKGROUND OF THE INVENTION 

9 Field of the Invention 

10 [0002] The present invention relates in general to a refrigerator, and more particularly, to a 
i i refrigerator improved in the structure and the control method of a sensor sensing a temperature of 
i 2 a chamber thereof. 

n Description of the Related Art 

14 [0003] Generally, a refrigerator is an apparatus which can maintain freshness of food by keeping 

1 5 a chamber at a predetermined cooling temperature, preventing the food from being spoiled. Recently, 

16 a kimchi refrigerator is also known as a kind of refrigerator, capable of exclusively preserving food 

17 such as kimch, etc. requiring ripening and cooling. 

is [0004] Even if there are various kinds of refrigerators, they have a sensor sensing a temperature 
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of a chamber and a controller controlling them based on the sensed temperature in common, in order 
to keep the chamber at a predetermined set up temperature. 

[0005] Descriptions will be made hereinbelow with respect to a kimchi refrigerator equipped with 
the function of cooling and ripening by way of example. 

[0006] Fig. 7 is a side sectional view of a conventional kimchi refrigerator. As shown therein, the 
kimchi refrigerator is comprised of an outer casing 1 1 0 forming an outward appearance and an inner 
casing 120 forming a chamber 111. There is formed a space to be filled with a foaming material 
between the outer casing 110 and the inner casing 120. Below the chamber 111 is provided a 
component chamber 113. 

[0007] In the space to be filled with the foaming material, which is positioned between the outer 
casing 110 and the inner casing 120, are installed an evaporator pipe 115 and a heater 117, to 
surround the inner casing 120. In the component chamber 1 13 are accommodated a compressor 1 14 
supplying a refrigerant to an evaporator (not shown), etc. 

[0008] Further, in the space to be filled with the foaming material, which is positioned between 
the outer casing 1 1 0 and the inner casing 1 20, is provided a sensor 1 1 9 sensing an inner temperature 
of the chamber 1 1 1 and transmitting information of the sensed temperature to a controller (not 
shown). The temperature sensor 1 19 is contacting with an outer surface of the inner casing 120 so 
as to sense the temperature of the chamber 111. 

[0009] In this conventional kimchi refrigerator, because the temperature sensor is contacting with 
the outer surface of the inner casing 120 in the space for the foaming material, it is difficult to sense 
a real temperature inside the chamber 111, and to react promptly to a variation of the inner 
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temperature thereof. 

[0010] That is, because the temperature sensor senses the temperature of the outer surface of the 
inner casing to which heat from the evaporator pipe and the heater is directly transferred, a difference 
between a real temperature inside the chamber and the sensed surface temperature of the inner casing 
is created. Moreover, where a temperature is changed, for example, by adding new food to the 
chamber, it takes some time for the changed temperature inside the chamber to affect the temperature 
of the surface of the inner casing, and therefore, the temperature is neither promptly sensed by the 
sensor nor controlled by the controller. 

[001 1] In addition, because the only one sensor is installed in the space for the foaming material 
between the outer casing and the inner casing, it is impossible to repair or to replace the sensor when 
the sensor is out of order. 

SUMMARY OF THE INVENTION 
[0012] Accordingly, the present invention has been made keeping in mind the above-described 
shortcomings and user's need, and an object of the present invention is to control an inner 
temperature of a chamber by sensing a real temperature inside the chamber accurately and promptly. 
[0013] This and other objects of the present invention may be accomplished by the provision of 
a refrigerator comprising at least one chamber and a temperature adjuster adjusting an inner 
temperature of the chamber, further comprising a first temperature sensor approximately sensing the 
temperature inside the chamber, a second temperature sensor spaced from the first temperature 
sensor so as to sense the real temperature inside the chamber; and a controller controlling the 
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temperature adjuster according to the temperature sensed by the second temperature sensor when the 
temperature sensed by the first temperature sensor is within predetermined temperature limits of the 
chamber and the temperature sensed by the second temperature sensor is not within the 
predetermined temperature limits of the chamber. 

[0014] Preferably, the first and second temperature sensors are installed at lower and upper parts 
of the chamber, respectively; and the controller is programmed with first and second temperature 
limits to be compared with the temperatures sensed by the first and second temperature sensors, 
respectively. 

[0015] Effectively, one of the first and second temperature sensors is removably installed. 
[0016] Desirably, the first temperature sensor is in contact with the bottom surface of the chamber 
and senses the temperature of the surface of the chamber; and the second temperature sensor is 
installed at the upper part of the chamber and senses the inner temperature of the chamber. 
[0017] Effectively, at the upper part of the chamber are provided a sensor accommodating part 
accommodating the second sensor, and a sensor cover opening and closing the sensor 
accommodating part. 

[0018] Desirably, the first and second temperature limits are different each other. 

[0019] Effectively, the controller determines whether the temperature sensed by the first 

temperature sensor is within the first temperature limits, if the temperature sensed by the second 

temperature sensor is within the second temperature limits, to thereby control the temperature 

adjuster. 

[0020] Preferably, the controller controls the temperature adjuster to allow the temperature sensed 
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by the second temperature sensor to be within the second temperature limits, if the temperature 
sensed by the second temperature sensor is beyond the second temperature limits, and determines 
whether or not the temperature sensed by the first temperature sensor is within the first temperature 
limits, if the temperature sensed by the second temperature sensor is within the second temperature 
limits, to thereby control the temperature adjuster. 

[0021] Effectively, the controller controls the temperature adjuster until the temperature sensed 
by the second temperature sensor is within the second temperature limits, and then determines 
whether or not the temperature sensed by the first temperature sensor is within the first temperature 
limits, to thereby control the temperature adjuster. 

[0022] Effectively, the refrigerator further comprises first and second sensor indicators indicating 
operating states of the first and second temperature sensors; and the controller controlling the 
operating states of the first and second temperature sensors. 

[0023] Where one of the first and second temperature sensors is determined to be abnormal, the 
controller allows the concerned sensor indicators to indicate abnormality thereof and determines 
whether or not the temperature sensed by the other normal temperature sensor is within the 
temperature limits of the normal temperature sensor, to thereby control the temperature adjuster. 
[0024] In addition, where both the first and second temperature sensors are out of order, the 
controller allows both the first and second sensor indicators to indicate the abnormalities of both the 
first and second temperature sensors, and suspends the operation of the temperature adjuster. 
[0025] The temperature adjuster comprises a cooling system cooling the chamber with a 
compressor, a condenser, an evaporator and a valve which circulate a refrigerant; and a heater 
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heating the chamber. 

[0026] According to another aspect of the present invention, the above and other objects may be 
also achieved by the provision of a method for controlling a refrigerator comprising at least one 
chamber and a temperature adjuster adjusting an inner temperature of the chamber, comprising the 
steps of sensing the inner temperature of the chamber by means of first and second temperature 
sensors disposed at different positions each other; determining whether or not the temperature sensed 
by at least one of the first and second temperature sensors is within predetermined temperature limits 
of the chamber, to thereby control the temperature adjuster. 

[0027] Desirably, the first and second temperature sensors are installed lower and upper parts of 
the chamber, respectively; and the predetermined temperature limits first and second temperature 
limits to be compared with the temperatures sensed by the first and second temperature sensors, 
respectively. 

[0028] Effectively, one of the first and second temperature sensors is removably installed. 
[0029] Preferably, the first and second temperature limits are different each other. 
[0030] Effectively, the method further comprises the step of determining whether the temperature 
sensed by the first temperature sensor is within the first temperature limits, if the temperature sensed 
by the second temperature sensor is within the second temperature limits, to thereby control the 
temperature adjuster. 

[0031] The method further comprises the steps of controlling the temperature adjuster to allow 
the temperature sensed by the second temperature sensor to be within the second temperature limits, 
if the temperature sensed by the second temperature sensor is beyond the second temperature limits, 
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and determining whether or not the temperature sensed by the first temperature sensor is within the 
first temperature limits, if the temperature sensed by the second temperature sensor is within the 
second temperature limits, to thereby control the temperature adjuster. 

[0032] Effectively, the method further comprises the step of controlling the temperature adjuster 
until the temperature sensed by the second temperature sensor is within the second temperature 
limits, and then determining whether or not the temperature sensed by the first temperature sensor 
is within the first temperature limits, to thereby control the temperature adjuster. 
[0033] Preferably, the method further comprises the step of checking operating states of the first 
and second temperature sensors and indicating the operating state of the first and the second 
temperature sensors by means of the first and the second sensor indicators. 
[0034] Desirably, the method further comprises the step of allowing the concerned sensor 
indicators to indicate abnormality thereof where one of the first and second temperature sensors is 
determined to be abnormal, and determining whether or not the temperature sensed by the other 
normal temperature sensor is within the temperature limits of the normal temperature sensor, to 
thereby control the temperature adjuster. 

[0035] Effectively, the method further comprises the step of allowing both the first and second 
sensor indicators to indicate the abnormalities of both the first and second temperature sensors, and 
suspending the operation of the temperature adjuster, where both the first and second temperature 
sensors are out of order. 

[0036] At this time, the temperature adjuster comprises a cooling system cooling the chamber with 
a compressor, a condenser, an evaporator and a valve which circulate a refrigerant; and a heater 
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heating the chamber. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0037] A more complete appreciation of the invention, and many of the attendant advantages 
thereof, will be readily apparent as the same becomes better understood by reference to the following 
detailed description when considered in conjunction with the accompanying drawings in which like 
reference symbols indicate the same or similar components, wherein: 

[0038] Fig. 1 is a perspective view of a kimchi refrigerator according to the present invention; 

[0039] Fig. 2 is a side sectional view of the kimchi refrigerator of Fig. 1 . 

[0040] Fig. 3 is a front plan view of a control panel of the kimchi refrigerator in Figs. 1 and 2. 

[0041] Fig. 4 is a control block diagram of the kimchi refrigerator according to the present 

invention. 

[0042] Fig. 5a through 5d is a flow chart of controlling the kimchi refrigerator according to the 
present invention in a cooling mode. 

[0043] Fig. 6a through 6d is a flow chart of controlling the kimchi refrigerator according to the 
present invention in a ripening mode. 

[0044] Fig. 7 is a side sectional view of a conventional kimchi refrigerator. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0045] A preferred embodiment of the present invention will be described in more detail with 
reference to the accompanying drawings. 

Page 8 of 28 



PATENT 
P56581 

[0046] Referring to Figs. 1 and 2, a kimchi refrigerator 1 includes a main body 10 provided with 
a pair of chambers 20 5 and doors 9 with hingedly coupled to the top part of the main body 1 0 opening 
and closing the chambers 20. 

[0047] The main body 10 is comprised of an outer casing 1 1 forming an outward appearance, an 
inner casing 1 3 forming each chamber 20, and a top cover 1 5 forming a top opening of each chamber 
20 on the top part of the main body 1 0. There is formed a space to be filled with a foaming material 
between the outer casing 1 1 and the inner casing 1 3 . Below the chamber 20 is provided a component 
chamber 17. 

[0048] In the main body 1 0 is provided a temperature adjuster 5 (Fig. 4) adjusting a temperature 
inside the chamber 20, a sensor 60 sensing the temperature inside the chamber 20, a controller 70 
(Fig. 4) controlling operation modes and the temperature adjuster 5 based on the temperature inside 
the chamber 20 sensed by the sensor 60, and a power supplying part 80 (Fig. 4) supplying electric 
power to the respective components. And, in front of the top cover 15 of the main body 10 is 
provided a control panel 19 allowing a user to select the operation mode of the kimchi refrigerator 
1 or to check an operation state thereof. 

[0049] The temperature adjuster 5 comprises a cooling system 40 (Fig. 4) cooling the chamber 20 
to have a predetermined cooling temperature, and a heater 50 heating the chamber 20 to have a 
predetermined ripening temperature. 

[0050] The cooling system 40 is comprised of a compressor 41 installed in the component 
chamber 17, a condenser (not shown) condensing a refrigerant from the compressor 41, an 
evaporator 43 cooling the chamber 20 by evaporating the refrigerant from the condenser (not shown), 
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a valve (not shown) adjusting the amount of the refrigerant supplied to the evaporator 43 from the 
compressor 41, etc. 

[0051] Here, the evaporator 43 has a pipe shape and surrounds an outside surface of the inner 

casing 13 forming each chamber 20 in the space for the foaming material. 

[0052] The heater 50 also surrounds the outside surface of the inner casing 1 3 like the evaporator 

43. 

[0053] The temperature sensor 60 includes a first temperature sensor 61 sensing a temperature at 
a lower part of the chamber 20, and a second temperature sensor 63 sensing a temperature at an 
upper part of the chamber. 

[0054] The first temperature sensor 6 1 is installed in the space for the foaming material between 
the inner casing 13 and the outer casing 11, contacting with the outside surface of the inner casing 
13. The second temperature sensor 63 senses the real temperature inside a central region of the 
chamber 20, accommodated in a sensor accommodating part 21 of the top cover 15. 
[0055] Here, the sensor accommodating part 21 can be opened and closed by a sensor cover 23, 
and therefore it is possible to repair or to replace the second temperature sensor 63. 
[0056] Referring to Fig. 3, in the control panel 19 are provided a plurality of operation selecting 
buttons 3 1 allowing a user to select an operation mode of the chamber 20, an operation indicator 33 
showing an operation state of the chamber 20, and first and second sensor indicators 35 and 37 
indicating a normality or an abnormality of the first and second temperature sensors 61 and 63. 
[0057] The first and second sensor indicators 35 and 37 may, as shown in Fig. 3, be made of 
luminous devices emitting various colors of light or auditory devices generating a warning signal so 
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as to indicate a normality or an abnormality of the first and second temperature sensors 61 and 63. 
[0058] Referring to Fig. 4, the controller 70 compares temperatures of the chamber 20 sensed by 
the first and second temperature sensors 61 and 63 with a predetermined set up temperature within 
temperature limits under a cooling mode or a ripening mode, and controls the cooling system 40 or 
the heater 50 in order to accurately and promptly keep the inner temperature of the chamber 20 being 
within the temperature limits of each operating mode. 

[0059] Here, the temperature limits according to the predetermined set up operation mode 
programmed into the controller 70 are set on the basis of the central region of the chamber 20. In this 
case, the temperature limits of the first and second temperature sensors 61 and 63 may be equal or 
different each other, according to installation positions thereof. 

[0060] For example, the temperature limits of the first temperature sensor 6 1 may be smaller than 
the temperature limits of the second temperature sensor 63 sensing a real change of the inner 
temperature of the chamber 20 more quickly. In this case, the inner temperature of the chamber 20 
is adjusted by controlling the temperature adjuster 5 on the basis of the temperature limits of the first 
temperature sensor 6 1 if the inner temperature of the chamber 20 is within the temperature limits of 
the second temperature sensor 63, after controlling the temperature adjuster 5 with the inner 
temperature of the chamber 20 sensed by the second temperature sensor 63. Accordingly, the inner 
temperature of the chamber 20 can be effectively controlled by sensing quickly and accurately a 
change thereof. 

[0061] During the operation of the kimchi refrigerator 1 , if one of the first and second temperature 
sensors 61 and 63 is out of order, the controller 70 allows one of the first and second sensor 
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indicators 35 and 37 to indicate the abnormality of the first or second temperature sensor 61 or 63, 
and simultaneously controls the temperature adjuster 5 based on information of the temperature 
transmitted from the other normal senor 61 or 63. If both of the sensors 61 and 63 are out of order, 
the controller 70 allows both of them 35 and 37 to indicate the abnormality of the temperature 
sensors 61 and 63, and simultaneously suspends the operation of the temperature adjuster 5. 
[0062] Referring to Fig. 5a through 5d, if the kimchi refrigerator 1 starts the cooling mode, the 
controller 70 activates the first and second temperature sensors 61 and 63 (SOI), and determines 
whether only the first temperature sensor 61 is abnormal (S02), or only the second temperature 
sensor 61 is abnormal (S03), or both of the sensors 61 and 63 are abnormal (S04) in sequence. 
[0063] In step S02, if abnormality of only the first temperature sensor 61 is determined, the 
controller 70 indicates that the first temperature sensor 61 is out of order, and controls the inner 
temperature of the chamber 20 using only the second temperature sensor 63. 
[0064] That is, the controller 70 allows the first sensor indicator 35 to indicate the abnormality 
of the first temperature sensor 61 (SI 01), and allows the second temperature sensor 63 to sense the 
inner temperature of the chamber 20 (S 1 02). Next, the controller 70 compares the inner temperature 
of the chamber 20 sensed by the second temperature sensor 63 with a second lower temperature limit 
(S 1 03), and prevents the inner temperature of the chamber 20 from lowering below the second lower 
temperature limit by turning off the cooling system 40 such as the compressor 41, the valve (not 
shown), etc., if the inner temperature of the chamber 20 sensed by the second temperature sensor 63 
is lower than the second lower temperature limit (S104). 

[0065] Next, the controller 70 compares the inner temperature of the chamber 20 sensed by the 
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second temperature sensor 63 with the second lower temperature limit (SI 03). Then, the controller 
70 determines whether the inner temperature of the chamber 20 sensed by the second temperature 
sensor 63 is higher than a second upper temperature limit, if the inner temperature of the chamber 
20 sensed by the second temperature sensor 63 is higher than the second lower temperature limit 
(S 1 05). If the inner temperature of the chamber 20 is higher than the second upper temperature limit, 
the controller 70 prevents the inner temperature of the chamber 20 from raising above the second 
upper temperature limit by turning on the cooling system 40 such as the compressor 41, the valve 
(not shown), etc. (S106). 

[0066] Thereafter, the controller 70 returns the procedure for controlling the temperature to the 
step of S01. Accordingly, though the first temperature sensor 61 is out of order, the second 
temperature sensor 63 can uniformly maintain the inner temperature of the chamber 20. 
[0067] If the first temperature sensor 61 is normal in the step of S02 and the second temperature 
sensor 63 is abnormal in the step of S03, the controller 70 controls the abnormality of the second 
temperature sensor 63 to be indicated, and controls the inner temperature of the chamber 20 with 
only the first temperature sensor 61 . 

[0068] That is, the controller 70 allows the second sensor indicator 37 to indicate the abnormality 
of the second temperature sensor 63 (S201), and allows the first temperature sensor 61 to sense the 
inner temperature of the chamber 20 (S202). Next, the controller 70 compares the inner temperature 
of the chamber 20 sensed by the first temperature sensor 61 with a first lower temperature limit 
(S203), and prevents the inner temperature of the chamber 20 from lowering below the first lower 
temperature limit by turning off the cooling system 40 such as the compressor 41, the valve (not 
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shown), etc., if the inner temperature of the chamber 20 sensed by the first temperature sensor 61 is 
lower than the first lower temperature limit (S204). 

[0069] The controller 70 compares the inner temperature of the chamber 20 sensed by the first 
temperature sensor 61 with the first lower temperature limit (S203). The controller 70 determines 
whether the inner temperature of the chamber 20 sensed by the first temperature sensor 61 is higher 
then a first upper temperature limit, if the inner temperature of the chamber 20 sensed by the first 
temperature sensor 6 1 is higher than the first lower temperature limit (S205). If the inner temperature 
of the chamber 20 is higher than the first upper temperature limit, the controller 70 prevents the inner 
temperature of the chamber 20 from raising above the second upper temperature limit by turning on 
the cooling system 40 such as the compressor 41, the valve (not shown), etc. (S206). 
[0070] Thereafter, the controller 70 returns the procedure for controlling the temperature to the 
step of SOL Accordingly, though the second temperature sensor 63 is out of order, the first 
temperature sensor 61 can uniformly maintain the inner temperature of the chamber 20. Here, in the 
step of S03, if the abnormality of the second temperature sensor 63 is determined, a user can replace 
or repair the second temperature sensor 63. In this case, a service engineer opens the sensor cover 
23 of the sensor accommodating part 21, and repairs or replaces the second temperature sensor 63. 
[0071] If it is determined that both the first and second temperature sensors 61 and 63 are 
abnormal in the step of S04 through the steps of S02 and S03, the controller 70 cuts off electric 
power supplied to the temperature adjuster 5 of the main body 1 0 from the power supplying part 80, 
thereby suspending the temperature adjuster 5 (S301). Next, the controller 70 allows the first and 
second sensor indicators 35 and 37 to indicate the abnormalities of the first and second temperature 
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sensors 61 and 63 (S3 02), and warns a user that the kimchi refrigerator 1 is unsuitable to use. Thus, 
when the first and second temperature sensors 61 and 63 are out of order, the controller 70 keeps the 
kimchi refrigerator 1 from operating, to thereby previously prevent damages of the components of 
the temperature sensor 5 due to overloading. 

[0072] Oppositely, if it is determined that both the first and second temperature sensors 61 and 
63 are normal in the step of S04 through the steps of S02 and S03, the controller allows the first and 
the second temperature sensors 61 and 63 to sense the temperatures of the chamber 20 (SOS). Next, 
the controller determines whether the inner temperature of the chamber 20 sensed by the second 
temperature sensor 63 is between the second upper temperature limit and the second lower 
temperature limit (S06). That is, the inner temperature of the chamber 20 sensed by the second 
temperature sensor 63 is compared with the second upper and lower temperature limits. 
[0073] In order to determine whether the inner temperature of the chamber 20 sensed by the 
second temperature sensor 63 is beyond the second temperature limits, the controller 70 compares 
the inner temperature of the chamber 20 sensed by the second temperature sensor 63 with the second 
lower temperature limit (S07), and prevents the inner temperature of the chamber 20 from lowering 
below the second lower temperature limit by turning off the cooling system 40 such as the 
compressor 41 , the valve (not shown), etc., if the inner temperature of the chamber 20 sensed by the 
second temperature sensor 63 is lower than the second lower temperature limit (S08). 
[0074] Then, the controller 70 compares the inner temperature of the chamber 20 sensed by the 
second temperature sensor 63 with the second lower temperature limit (S07), and then determines 
whether the inner temperature of the chamber 20 sensed by the second temperature sensor 63 is 
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higher than the second upper temperature limit, if the inner temperature of the chamber 20 sensed 
by the second temperature sensor 63 is higher than the second upper temperature limit (S09). If the 
inner temperature of the chamber 20 is higher than the second upper temperature limit, the controller 
70 prevents the inner temperature of the chamber 20 from raising above the second upper 
temperature limit by turning on the cooling system 40 such as the compressor 41, the valve (not 
shown), etc. (S10). 

[0075] In this manner, the controller 70 determines whether the inner temperature of the chamber 
20 sensed by the first temperature sensor 61 is within the first temperature limits, in other words, 
between the first lower temperature limit and first upper temperature limit (SI 1). If the inner 
temperature of the chamber 20 sensed by the first temperature sensor 61 is beyond the first 
temperature limits, the controller 70 repeats the procedure for controlling the temperature from the 
stepofS07 toSll. 

[0076] Next, if the inner temperature of the chamber 20 sensed by the first temperature sensor 6 1 
is within the first temperature limits in the step of S 1 1 , the controller 70 moves the procedure to the 
step of S203, and controls the inner temperature of the chamber 20 by means of the first temperature 
sensor 61. That is, the controller 70 controls the cooling system 40 based on the real temperature 
inside the chamber 20 sensed by the second temperature sensor 63, and therefore accurately and 
promptly keeps the inner temperature of the chamber 20 under the cooling mode. 
[0077] If the inner temperature of the chamber 20 sensed by the second temperature sensor 63 is 
the equal to the second upper or lower temperature limit in the step of S06, the controller 70 
determines that the inner temperature of the chamber 20 is stable, and controls the inner temperature 
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of the chamber 20 by means of the first temperature sensor 6 1 after moving to the step of S203 . That 
is 3 if the inner temperature of the chamber 20 sensed by the second temperature sensor 63 is equal 
to the second upper or lower temperature limit in the step of S06, the controller 70 compares the 
inner temperature of the chamber 20 sensed by the first temperature sensor 61 with the first lower 
temperature limit. If the inner temperature of the chamber 20 sensed by the first temperature sensor 
61 is lower than the first lower temperature limit (S203), the controller 70 turns off the cooling 
system 40 such as the compressor 41 and/or the valve (not shown), and prevents the inner 
temperature of the chamber 20 from lowering below the first lower temperature limit (S204). 
[0078] Then, the controller 70 compares the inner temperature of the chamber 20 sensed by the 
first temperature sensor 61 with the first lower temperature limit in the step of S203, and then 
compares the inner temperature of the chamber 20 sensed by the first temperature sensor 61 with the 
first upper temperature limit, if the inner temperature of the chamber 20 sensed by the first 
temperature sensor 6 1 is higher than the first upper temperature limit (S205). If the inner temperature 
of the chamber 20 is higher than the first upper temperature limit, the controller 70 prevents the inner 
temperature of the chamber 20 from raising above the first upper temperature limit by turning on the 
cooling system 40 such as the compressor 41 and/or the valve (not shown), etc. (S206). Thereafter, 
the controller 70 returns the procedure for controlling the temperature to the step of S01 . Thus, it is 
possible to accurately and promptly keep the inner temperature of the chamber 20 under the cooling 
mode. 

[0079] The kimchi refrigerator according to the present invention, as shown in Fig. 6a through 6d, 
can quickly and exactly control the inner temperature of the chamber 20 by means of the first and 
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second temperature sensors 61 and 63 under the ripening mode as well. At this time, the procedure 
for controlling the temperature under the ripening mode is equivalent to the procedure of the cooling 
mode in Fig. 5a through 5d except that the heater 50 is turned on at the steps of P08, PI 03 and P203, 
and turned off at the steps of PI 0, PI 06 and P206. Here, the temperature limits are predetermined 
to the ripening mode. 

[0080] Further, the kimchi refrigerator according to the present invention can also quickly and 
exactly control the inner temperature of the chamber 20 in the case that the ripening mode and the 
cooling mode are switched alternately, following the procedures for controlling the temperature in 
Figs. 5 and 6. 

[0081] Thus, the inner temperature of the chamber can be effectively controlled by driving the 
temperature adjuster, depending upon comparing the predetermined upper and lower temperature 
limits with the temperature sensed by at least one of the first and second temperature sensors, the 
first and second temperature sensors being disposed in different positions each other, and sense the 
inner temperature of the chamber. Also, if one of the sensors is abnormal, the other sensor controls 
the temperature adjuster. Where the second temperature sensor is out of order, it is possible to 
replace and repair the second temperature sensor. 

[0082] The present invention is not limited only to the abovementioned embodiment, but it also 
goes without saying that the present invention is applied to various refrigerators. 
[0083] As above described, the inner temperature of the chamber is effectively controlled by 
accurately and promptly sensing the real temperature inside the chamber. Even if one of the first and 
second temperature sensors is out of order, it is possible to replace or repair the abnormal 
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temperature sensor, or to control the temperature adjuster by means of the other normal temperature 
sensor. 

[0084] Although the preferred embodiments of the present invention have been disclosed for 
illustrative purpose, those skilled in the art will appreciate that various modifications, additions and 
substitutions are possible, without departing from the scope and spirit of the invention as disclosed 
in the accompanying claims. 
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